Roles of Hoxb5 in the development of vagal and trunk neural crest cells.
Neural crest cells (NC) are a group of multipotent stem cells uniquely present in vertebrates. They are destined to form various organs according to their anterior-posterior (A-P) levels of origin in the neural tube (NT). They develop into a wide spectrum of cell lineages under the influence of signaling cascades, neural plate border genes and NC specifier genes. Although this complex gene regulatory network (GRN) specifies the fate of NC and the combinatory action of Hox genes executed at the time of NC induction governs the patterning of NC for the formation of specific structures along the A-P axis, not much information on how GRN and Hox genes directly interact and orchestrate is available. This review summarizes recent findings on the multiple roles of Hoxb5 on the survival and cell lineage differentiation of vagal and trunk NC cells during early development, by direct transcriptional regulation of NC specifier genes (Sox9 and Foxd3) of the GRN. We will also review findings on the transcriptional regulation of Ret by Hoxb5 in the population of the vagal NC that are committed to the enteric neuron and glia lineages. Functional redundancy between Hox proteins (Hoxa5 and Hoxc5) from the same paralogue group as Hoxb5, and the cooperative effects of Hox cofactors, collaborators and transcription factors in the Hoxb5 transcriptional regulation of target genes will also be discussed.